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(54) PLL OSCILLATOR AND PIEZO-OSCILLATOR 

(57)Abstract: 

PURPOSE: To provide a compact PLL oscillator which 
can output high frequency that is hardly outputted by a 
crystal oscillator serving as a clock source by selecting 
the dividing number of a programmable divider of a PLL 
circuit and outputting a prescribed frequency. 
CONSTITUTION: The signals received from a crystal 
vibrator 1 and its oscillation circuit 2 are divided by a 
reference divider 3 and inputted to a phase comparator 
4 as the reference signals. The oscillation signal of a 
VCO 6 is divided by a feedback divider 9 and inputted to 
the comparator 4, and the voltage according to the 
phase difference between the oscillation signal and the 
reference signal is supplied to the VCO 6 via an LPF5. 
Thus the oscillation frequency is controlled. The 
oscillation signal of the VCO 6 is divided by an output 
divider 7 and outputted via an output buffer 8. The 
dividers 3, 9 and 7 are all programmable dividers and the 
dividing numbers or these dividers can be changed by 
rewriting the dividing number data M, N and X stored in a 

memory 11. Thus it is possible to obtain an inexpensive circuit that can easily set the 
frequency. 
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■CS&flFTS P LL (Phase LockedLoo 
CC.. IrlBJimJlSJl^-OD^i^SiiuiBP L LESS©?" 
SSn4PLL«SBSK*»«r»r. f)lBPLLIi^©7-a 
Hfc*J S * S^&iil*. /c**#® t r S P L LS&S 

8. 

tlWft*PLLBII4#, B— /t^^-yJCWA** 

©ji&gt* mt> s ** fc**i«s itsPL 
lssb. 

[»«313] W*ai*fc«2Kte^"C. fFlBPLLH 
**BirlBP L LIHB© I C±ftJ§!&ffclfl?^ v F i LtTffi 

a^hx^x. mammas*.*? 

<JWDW#KWRttfcS«l/. P L LlHlB©atf3Ji-& 
S. 

■[S»*a4] 8t#BI3«:*Jt,»T. fJEja*tt»f<» F 

L-C. PLLHB©HI*1H«»*W&S'**R*«**: 
**»«8&-j-*PLLiaBS. 
[19*515 ]»3l0Hl*fc» 2 MIBPLLlHl 

flJWBP L LUB© I C±Kja«»3K)?^9 F£ 

* > d^tc <fc o «»< » *--s>*hwc*ib stress y - 

FS^iSiS ivC<,»**«**i* 4 P L L&JSS. 
6 ] Bt*^ 5 Ktel^T , 1 o©ja&gSBSlR'-« v 

igt^BDIBffi^^i-iS^mriHHl^Saa* 5 1 • 0 1 * 
fcl. 1 5©ilK*4»4«»i1"5PLL«SiS. 
[If*^7] if*^l S/c«2«:te^-c. friBPLLH 

- $ -4gatw s if?-??* y - f=j-> y v 

[«W018]lWOI7«:JBC»r. HEWM****** 1 
iXD*MNcSMHS*vCl»'C. HiriBPLLEB© 



i c &tnBEW»ra-*ra— >■* ? we 

HSaSB«4fff-*ai D TfirfB^a *5 -rffr 'J - F*> 

y-j»* y KW^aasaswa^ott***^*^- 

4r-*#*iiti#«tfllitfc**««i-r5 P L LAS 

ft. 
s. 

10 [MM&91 0J S*»ll*fc«2«:*Jt»-C. MIBPLL 
a V=j-?-f)\> y - F y y i . tolB^'a ^7-7 

y - f *> y - * * y (c#js&£##£tf 

[flUJOSl 1] ft^SlOKfcO-C. gulBPLL[5]S§© 
I c&UEE«i»?-*H— '^fr-^K^Aa. B ' lge 

v y - f y - ^ * y Kfris^s^s 

*iitr*R*« A/t C £ itSPLL ^S^. 

2] fi*JIl licfe^-r. fylB^'ni/^:/ 

20 * y - f*> y - * y K«fiMMi»*«*i**«. * 

*3&*^^Br-r 5C i *#®<t^2> P L Ll^iS. 
[fSWSll 3] if*il7*/c«l OK^t, 7"n^7 

i * i> P L L 

t«*H 1 4 ] IS*^ 1 *?c« 2 K*5l»T. lulBEmJS 

5*5:^fit5PLLS& 
[«*ai5] »*Sl*fcB2Ktel>r. mllE P L L 
HSg© I C iWEE«HW-*Sl-'' -? » ^-S^KSBK 

*SJHS@Ht. fiiB^iSSSWg^^ffl^t-^til^IsI 
iff jhS -S i Bl^KOTBffl^HB*^ 4 A > tT- y > 

s. 

[»*3B 1 7 ] «*ra 1 6 Ktel»T. |ilE«fi@B*ff 
±S«5«8P/'« * F iHEiWjHttfc'W ^ > t -^> 
40 XttflUC § ttSIW^ » F* I C±(C<lx. . buIB 2 o© 

ffi^cc >7 A - -f > J: 0 ii!RWCcig^-r 5 c 

1 8 ) n$3 1 6 Kfcu-c. fsmummm- _ 

t, fulB^tilslBi. miiB^lilS§©^<t^ia^fe 
b-cm<t?Z P L LHBtOTd-^**— 5^K«A 
SntfeO, 3 6 tc . BulBEmSSij-^ ©^ii^«^ i M 
SBPLLBBO^ci^^vy^f 5 ^^ y-©»a«4«: 

io-csam^saes**.' b5ibpllipib©7-o^7^ 

50 ^jl^A y-<0^m^M1RbX, Bf3g©H«3»*tB 



[mm 1 9) 3*91 6ccte^r. s.mmm-t. m 
ibbmhis§£. m&mmv&vmmm^z&m^t o 

-CSfcfFrSPLLBiSi**. H-^?*-5?«:SA3h 

-ctoo. freaBE«saw-a?i6SHift»i«BEP 

*«'itft:**ISairSPLL^g. 10 

[3*92 o ] ^^m^mm^t. lufB^xs*^ - 

ib-?£#ISI;*t!--5#SMlS&£, fuiBBMUS&CffcJUi-^ 

£ffi;>rr s atfjiiss tfrhtti bes&ss £ asp— ? 

^--^OcitASn-trteD. ffflBfSMIS&ililia 

nw3@Kottft4ff.ifc § * * * * >'< -ra«*«*fcE 
£-r-5PLL#stnt. 

[3*92 1 ] ltJ»12 0 8BK*RS*SS 
S&^£, BUfB^ilHlSSi. IflBBtIIa]&8©BtS<I-it£S 20 
fiBfi^t £ O -CiiffT £ P L L @S§ £ #181— >■« 7 * - JJK 

£firiBP L L@ft<D7n>f7~7zrj],7'U V-OftM®. 
itciotM^^Sn, IWaPLLmSO^n* 

s. 

[3*9-2 2 ] 3*9 2 o Kteor. ME9Xlg*A& 
«hFi. mIEBJIIh]S8£. HIB$aHaB©$H»B-**» 

wm j %ti>-cW}ft-?z>PLL@&£&. e— ^^-f 30 

$&£ iulB P L L (USES© ^'n ^7 "7 7^< ^ ^- ©#JI 
»£tcJ:orjS8»#fcSS*i. lUffiPLLBBO^ci 
^■y^fA-i^-^S^br, fi-OBuiBSE 

3-ttS*a*«jtfc*« ! f«Ri"J"*PLL«fia. 
[3*92 3 3 EE«fitt*£. ialBffitt^aft-?-*^? 
■f±-5BJIlH]S§£. fUBSS^HKOfSHI^SrSitWi-sti 
OTttf¥*4PLL@tt<!:*6&SPLL*SB«:*5t» 
T. |^PLL®K©n-^x:7^u*-*#JaTS3l 40 
^^MIBPL LIISS© I Cii-gB©^^^^. cne> 

KH— y< 4"- SHCttAS nr t> •& C £ £ f 5 P 
L L BMS. 

[3*92 43 3*92 3fCtel f >-C, mtiR.mrnbi-<D 
^gJlig^£t«iBPLLI51S§©7'af 7-7^Af;<-f # 
-©#JS«£K.t^H«*>W*SS*V MSBPLLIsl 

gg©yu ^7-?WfA^ ^-©ajii&fcSiRL-c. f?r 
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[3*92 5 ] 3*92 3 {cfei»r. SuiaEEHHt!)^© 
^HiSaftitBffffiPLLHHC^ny^v^^W * 
-0»JB«4«cJ:-5rjS«»*««SSti. buIBPLLH 

oMIBIESiSltl^C^iS^^S^tr. ffis©Jiig 

tt*HWj3i**^4«*fc**'8»£-rsPLL*ig 

[3*92 6 3 3*92 3 ttfcl>T. *B*„*-y 
B. WJy^J*-^*!). fu!SPLLt5]&g©n 
10 wW7 ^^^-©fiiSsg^ffllB-fe^S ? ^5»-5r- 
yS«_L«:^B£ UcCt £ P L LfSiSS. 
[3*92 7 1 3*92 3 (CfcOT. |WB/<?*-5* 
«. -fe^s »*^»^-s?-c*»). miiBPLLIilS§©n 

^^^--©SSS^OTfB-fe^S 7 fvfjr^r- 
y WSitcJBfiE L/c C £ £ TT S P L L BUS. 
[3*92 8 3 !f*92 7 cctec^-c. b?1B^«^-F©M- 
WmS«, b?1BPLL©I C£H§ST-&*7— y-c*s 

[3*92 9 1 JEHiSiaHP£. W8EE«fittiF-*SJI3 

L-cWstttZ P L L@SS£ #PI— 7 »-y«:tiA3 ti 
rt,»* P l Lffc^gecfc^'C mtmmm&K. pj^SS 

StTSPLL^S. 

[3*93 0] 3*92 9CCtel,»-C. fulBEHSISir?© 
BJSJH^£fifaPLLIii8l©7'ci^'7-7^L'7 r -'W 3^ 
-0MiKJ:otSM«3h. tufBPLLH. 

30 LLSSS. 

[3*93 1 3 lt*92 9«:fel>-C, lillBESMSIj-^© 
BMSjglS iSBPLLIBO^tif77^l'f'Wf 

g§©^a^vv^r-'W ^-©»sa*awty-c. a 
-sUSEEMBi^aisBisas* as? o t: , 
»*a*s «5^a*«itfc**«Fa£-r* p l lbs 
& 

[it*B3 2 3 lt*92 9 tcijt^T. BuiBoJ^SSS^ 
tt. ?gSTU^-C*-5C£*^m£-r^PLLBlSIS. 
40 [if*93 3 3 3*93 2{cfc^r. fffBSSTU-/© 

mm?- 9 - *im:-t u -\r*j' , j - 

A * U - 1 . f)f B A 7 - y« A«K bJIB 7- P 7 v ^ 

-5 C £ £»m £ T i P L L B^S . 
[3*93 4 3 s»*333 3 «C*5l>-C HulB7-py7-77- 
;l/U-K^>U-^*'J-«. ba-XaAT. Unfair 
-*-*»*ji*a»#ii*« : F-*«JBif * C £ 
£-riPLLBliS. 

[3*93 5 3 3*92 9 tctetnC. HuIBSfi^^S. 
50 »Kgiif-f^-h-C*5Cil:#®it5PLLM 



* 



as. 

[lfj}SS3 6 ] if>R^2 9 octei^-c, fgfffgi^Ri. 

um.&mm vtms *>imww. «t o sow $ n 

[#pj!<Dm-fflft!£HJ ) 
[0 0 0 1 ] 

{g*JL©5PJffi*>»] #R9I«. ^<*mSHS§Syff 
flijSS^fr ft. 7^aa>t 3 -^#n 

•? £ ^GUSTS P L LH^SKR! - ** 
[0002] 

* 6 ft S n > f * - #^©8OT * a 9 * ©flSfcosr- 
«2 0 1 tc*b»r. zKSffitt*9©E«S»?-2 0 2 * 

si,»fc*ji»JiS2 o 3 **n-etic PUa- 9 h 2 0 

4. HDDa--;h205, 3; a ^->3>i-? 
h 2 0 6 ^<D? D ? i'SSt Or!^*S^»C"<tffllr>-C 
gfeteL-CWc. *&CPUi->^HDDa-»K5 
J;0K40MHz H±©*ltt*n ? f-CB. *w<- 

■r. - 

{ 0 0 0 3 } ^K, gl 2 2 tC^-r^-©<2f»^«. P L 
L0K*fflt»fcPLLiaiS-C*a. 14. 31818 
MHz©*SSBB^*»JHSl4'**a8llHi. ^©^® 
M-^^Smff-^ i 0 -CSOT^ SPLLHBifr&ttD. 
*SiSttT-©*8HSaHBt4. P L LUSSO^o v^ju 

LT. P L LiKC^O J^77^f ?-«>*flft 

OT. SrJE©JSiS»*a0J 
[0004] 

l*IS39jj»»UJ:5fr48Mi) £Lh«cin-$-fie*© * a 
y^StC*jW», CMOSfCD 1 C?-?^i*B 

CPU. HDDOiSfcKjaiBB^iWfcA-J' l-^tt 

31}RLTffeJg;*-tHfe©l*. 5^©*fit«iBE^ax* 
■*fciWC*S. COfi^ifflibt, -HWKH2 
3 tc^T«t 5 tt:fttt«Si©B*«#tt*--?'* 1 * S. C 
CDa<D*-^2 10tt, 3^t-^-F->t5 0MH 
z£#6fif *@B©1*tta-^C*9. 3*5 0 MHz 
-CSfefittStnA^* < 1 * 1 6 . 6MHz. 5*8 
3. 3MHzTjtf4filSa»*l>fc<. *©tt*3*5 0M 
Hz"C»fi-r4*KttS. <tC3#, C©^ttfitS#tt 
B. y-hgf (Cg) . FU-/>tt (Cd) , fS 
Jg5i(Rf). <0> KcfcOifcrr 
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Bffiafi©ffi#/h3 < ft ->1t 0 -f *©*• 

< ft -ofc o -r & <t . ^ttffitfi* - ?wnmwmcigm u 

-^-h->#SME]3§«. £9;*;#ftSS^ft©Tr 
IJ, SSffS-SS^ai^ft^ofc. IK, 
pgETifc*^- b^S^ F U W ^SfiSr^-ftS-e* £ 

Ai>F^e«:ft0fi*^^i4^C-rsnAS*S. X. * 

SKJt-tr /h3 <-> 5#®#£> 0 . C ©£,di£&£;*: 

[0 00 5]*K. »2©4tfaifHH:. PLL@K*/Bl.» 
fcPLL3&I8-ca£. 14. 3 1 8 1 8MHz©tMI 

f^tc ffl*r * ja«a»tt«* ^ ft ^ ^s^ccm l, r ^ft 

jfc«:tt«*.fci.». X. *6*D»tii*^IS! : £4*^ 1 
8 «BlffiaS5HE3ti-C *nttff©JBiMt**6t» 

LiLSftWtx«ft6T, H(*W(C«. ICOTAi^ 

*sa€i/4»wift e»tt«.»ab. ia^©fc»©B#reii© 

[0006] -ect, ^^©BWtt. W±©fi£*KW 

©tsgi^p^-rsfc&icftsnrcfcc-c&o. -eroew 

*ig©7K^ilS-C«m^* 5 S»ft*3 4 0 MH z ^ 
©x.S<fc^ftigm» ; &iii^-C*> S#«#6»D*fi!6 

-C. *>oS^-CSffifi-C€£*©* B s BBSSilSI«CC®^ 
©^f^ft/hM© P L L^JiS^S^-r SCitSi. 
[0007] 

[tfg*fi?&-f**:a5©^fS] IS*9 1 K*©R9!tt. 

PLLCPhase Locked Loop) lilSSt 
fiS6^©^iUH?^! i b5I2 P L L @S8©7' a ? v v 



(5) 
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[000 8] B#12BaK©fM>!tt. ffHHtb^i. M 

-;s,^-i/KSA3nti>.^ se>«. Iuibjeiijski 
HDsmami ttm p l lebc^o *5 wjw* 

«SK4H,»-C. B0lBPLLIilSS<D7'a^-7^7 r ^^ 

[ 0 0 0 9 ) »J»B3 IBttOlfiW*. 85IBP L LHISS© 
EPLLH^IC±KJWHRWR'<9 Fil/C**.& 

©3«t*K:jWW!jK:«t*U PLLBB©U*H«aa* 
[0010] aWB14l2K©*9itt. OTWiMHHfc* 

BJKLT, PLLBHK>WaJ«««*«S***«** 
[0011] M*95 IBIStO^Bjtt. U8BP L LUIS© 

BPLLHHW>IC±K«aak»R'-«» Kit/C«*.& 

ytc j: o he* » *■ - ^ngptcsta s nr t» * y - f« 

[0012] 6 1 o©jgif££KIW 

><t» FCDW»«:J:o-CS&*iS2ooffi*»«aK©tt:*» 

i. oi*6i. i5CBiK*s**«aita. 

[0013] Iffl 7 fBigCD#SH8«. I5IBP L L HISS© 
]RMf <b . ||E«ftlHBRI»©1»«^* S f - * 

[0014] 8 BaK©»Wtt. Btl2^^3M!RS 

R© 1 C &«ieEE«S^*ra-'<v*-2?fcMA«. 

* > - * * y KfflESiS»»?SfiiF-©««**Sr S 

[0 0 1 5] M*B9Ett©*9itt. m&v9^? 
Jt/ ,j _ p ^ > * 'J Klines- * -*«*5i*a. 

[0016] lt*3S 1 0K«©891tt. «KP L 

^^^u - F*> y — y-=ey £. tJK^n ^5 



[0017] ft*S 1 1 ffi»©»9Jtt. atlffiP L LESS 
© I C £tteEE«B«HF-*R— '< ? $r-S?K«A*. ao 
fi£7"a ^7 v^;u 'J - F * > y * 'J KiltFie^JlS!?: 

[0018] IftgQ 1 2E»3W>I6I3«. mlB^P ^7 
zf)V y - F*> 'J 'J KlltH#JB**»«fii*«. 

io [0019] ifc&S i 3fa*£©#£9§». ^ o ^5 -7^;u 
,j_ p^->y-^*y-B. ba-XnAT*5f?:f 

[0020] If 331 1 4!fii£©#SHJ3tt. gJHE^MSl^f- 
[002 1 ] li^S 1 5iai£©#feWW:. B?1BP L LHSS 

20 [0022] sW3}3S i 6IBiK©#£9!tt. @ufaEEH3SSiT- 

[002 3] mm 1 7fB48©^W«. Suia^JililK^ 
>X«BK8a4*iap<? F* I C±K«^. B'JIB2 0 

30 ci^^mi-rs. 

[002 4] 1 8fBiS©^W«. lufBEESilSiJ-7- 

#tl/rttfWSPLLI3Hi*«H— ^-^KSA 

I2P L L@S§©yn ifv-vzfJlT^J ¥-<Dftffl$Ltlc 
.to-OS^^^SS^. WIBPLLHKO^ny?^ 

[002 5] Him. 1 9fBt£©^BJ«. ESMabfi . 

40 ms»s@R£. mria^sgiHis§©^<t-^?:SJsm#i 

l/CKWPr -5 P L L U3§ t a6*. 15)-^' » T - 5?K»A § 

nrfcD. §6cc. fjiajim!isb^©^sJi^imiia 

PLL0S5©7'a^7-v^';l/7 I ^'f *t-<Dftm®.tVC& 

[0026] ff^J 2 OSBtt©»98tt. ^XM7k H B B !Sli) 
50 UgB^g@(S©iaSfll#*ffi*-r*tt*HKt*>6tt4 



(6) 
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^ -f iSffc* ffiRB$K . 3WB«X£*lHS*i*©ia^© 

[ 0 0 2 7 ] 3!5£9?2 1 iai£©3S>P3«. i5IB^XM*H 
iSSTi. Suia^ilHlSS-!:, frsi8gigK©*Sfi#* 
&mm^ t L-TSfcfPTS P L lb»£ jwsi— ^ ? ^-^ 
(cSASti-cfco. s&k. fflgBE«&9&?©BSBtt 

ttiHEPLLHHKO^of^v^^t-f y-©«« id 
BiKJ:-5-CHift»36«SaSSn. frlEPLLISSSCT'n 

[0 02 8] if ^5 2 2faiS©2£BJW:. |5ieWXM* B ^ 
^^£t/0»ff?-*PLLllB&* s . 

vicmxznxm. ssk. tj£E*gifr?©$sis 

^CttoiePLLlHlSS^^Dy^^^T 1 ^^ #-©7} 
aRttCfc-atSiffiBWiSitoES**. fHEPLLBB©?" 
ay5v^*5 s /<-/y-©»H»*aW!l/t:. fl^H5i2 20 

E«Bfr?©5agB«»* sir l -c . f£*©B*»*w 

[0029] ft ?m 2 3 Ktt©«Wtt. EmtSSS-T- 1 . 

©#&s<i^*»mm-^ t bTtttt-r s p l l @sg t* e> 

ftJPLLSISKfcW, WBPLLHHKDO— 

7 ^ -zmi&T zm+zmzp l l@b© i cnse 

©Sfta-CflUSU C*i6*»89EE«8«HFiiWEiaiH 
»t«IKPLLEIB<!:*K|BJ-A,4r-S?KSAS*if 

[0030] ff#^2 4fai£©#PJ«. gfiiBEmsa-T 
©#&&a&&£ HBP L L@B©7'P ?57^^M 
5f-©»H«i-«:J:-»rjaaa»!6««3eSti. iulEPLL 
SK©^a >J=jr7l)\>=f*4 ?-0>fr®%LZmWLX, 

[003 1 ] if*^2 5KtS©^BJti. mifaBEmmsi^ 
©jaSJSifflRiOTBP LL0S&©^P Wv^q 

HKCD^n^v^ii/^-fy-o^raRiaKiy-c. 40 

[0032] SURE 2 6i2tS©^«. mil'*?*^ 
» % t5 5 4r-j?-C*9. fjlSPLLllB©ci 

^ jU£ -©ffiCt^^BtilB-fe -5 5 £^ ? ^r- 

[0033] if ?m 2 7 ia*s©#s?B«. mria^ ? tr- v 
b. t7;^^^-^o. fSuiaPLLlHlB©a 
-;U7 ^;u^-©sa^^€:B!nafe-7s » 

hit C £ Sr<8® t f S. 50 
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[0034] ff*g 2 8ia$s©#£njtt. frees**? 1 © 

Jt(ffJH@«. STEP L L© I C «BSTS*f— "C* 

[0035] n$£2 9E«©$i9i«. EmMSiTi. 

©BMf-^S^f-^ i b TTttfN" * P L L 0S§ £ #B 

Buia^lsiB^Dmsas^-^WL.- ^^i^^rlSM 

[0036] If Jfcf 3 0£S©#S9Btt. BUieEmHSil^ 
©^8UIif£3cS!£f?iaP L L@S§©7'a ^^v^f-'q. 
^-©»S»«t'«c«t-3t:sjS^* J ^s^. BuiePLL 

@Sg©7 - a v^jU fv< -f f- ©^B?: SIR L, X . 
3tJ£©J3*»* ffl^J 3 /c*5r^® £ "T 

■5. 

[0037] R^sg 3 i K«©i69Stt. mrieEmsafjT 

©^Ji?gS! i tiff a P L L Hi§© 7'a^7?^ fv^ -Y 
y-(0»H«i»c«l:o'CSaa»* J Sa£Sh. luiaPLL 
agC^a ^5 A ©9-jS&£3§tR . 

B.oiiiiaESSSii^©^!^^^^^^- ES©S 

[003 8] ff*3S 3 2fatg©^Bj«, Bilia'BJ^gfiS 

[0039] if 3 3iaiS©#£fJ)§tt- luiasar u 
(DfflWT- * - £iatsf 5 y'u f v v >} - F ^ > 'J 

* y - i. fna^- ^-yttAaKWK^fc 1 

[0040] lf3}cS3 4KK©ftWJi. WSB^a 

y;U';-F*>y-^ ta-xoit. stria 

[004 1 ] If*3a3 5f2t5©f£>!H«> l-fiS^S^-? 

[0042] it 3 6ta$s©^«. . tuiasam^ 

[0 04 3] 
[*6St«] 

(9mW Dll ti« *JB 1 E«SO»WK«bi PLL 
(Phase Locked Loop)^BO^O 

[0044] 7)cffiBlb?- 1 i^igSb-^ 1 *SJS3tt* 
^tilslS§2^P>©1t^. ; S: , J^T U>X^<-f ^-StCi 
■,-C»Hb(WBJl«S4K»»{l#<tO-CA*-i"i. * 

/cmE^Jffli^iJiS (WTVcotta-r) 6©^is(t^« 

7 j _ F y? ^ ^-t ^ ^- 9 «: <fc o S nfcS. (4 
ffltfciS4«:A*3ns„ ffiffltk«S4»tlWBno©A 
2rf5#©tfcffla*ltttU *©ffifflH«:j6L;ft:«E*ci 
(ttTLP FiiaT) 5t/M/tVC 
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[0045] cc-cu*jaaa»«. s^;/^«f 

9. 7©#JI&KJ:<3&£?>. *©H« 
B. K*C5iSh4. 
[00461 
[SI] 

N 1 

f ° - fC *^*T 

[0047 ] CCtMtt. 'pTl/^f'^^-SO 
#JSIfc. NB, ^-^^f^f-9«. 
XB. 79 1-7'--' hf^-f #-7©$5JaR. fCB. * 

-waMWRreojafcW-cttS 2 . 7 6 8 kh z-r* 
[oo4 8i cft6©#ja»». ^-tu 1 loctessn 

4. S2^?15. S3«*l B ©»**»**=» 
0t^-l/-CHttJ8h-C<*TFU^ffl»l 7fc*»)*Mi 

9. 7tcS|P>ti-5. . 

[ 0 0 4 9 1 02 B. if* 3 ! 1 ■aWMMH**—**'© 

«b. jwa»MK*-}:«©«aaB»«ia*3n*. a* 
m&m<Dxm&#~-tBMKE*zti&mw»±**i** 30 

[005 0] K±©H»WCB. /!&®3ItRS*ttS 0 
«*13. S1*M4. S2*fl5. S3SF16 

©4e? Kom#-c**». Ht&Mttttti eilt* 
[005 1 ] ^*B/<-v^*3>tr*- 

*4. 2 0. 2 5. 3 3. 3. 4 0. 50. 60. 6 40 
6. 6. 80. 1 0 0 MH z B. JKCPUfflilt, 
1. 8 4 3 ZMHztt. afif'a^ibt. 14. 3 
1 8MHzB->X7 i A©Sjfi'Ciyi'i0r. 16MH 
zB. ;«*0»>tlt. 24MHzB. 7B»U- 
*5WiA-Ff^Jfa7i'tU > 2 2. 11 
8. 3 2. 4 8MHzB. Z<OtiXDm2M&mt U-C* 

[0 0 5 2] fc<fc*B. 6 6. 8MHz.6ffl*3«ft^ 
jaSBWBRMFFSO. SI. S2. S3K*tx 
-en" L" . " H" . " H" . " H- U«**A** so 



£. C L" l^Mi. GNDU' 5 *. " H" U^A- 

b' vddi/^t**. ) w*jaaasB. #*»wc 

^Sf-fM, N. X*«*ft*5Ci«:«l:«3SaE-C 

[oo53]i3 B^saaMafssfflc^aJstt^t o 

tMH z 3£©A TSHM*»«.»*i««©«««^-^* 
ffC*6. C©Wr©*a*6SJH8«tt2 OMH zTS 
0. = 3>f i -^T'^SiSnii'P7i'©4 I -c4 5 ^Cc 
40. 5 0. 6 0. 6 6. 6MHzf©CPUffi©^a 

ftSti&MttKK. B«StiSlli«SiHftl/-Ct»ft. 
[005 4] *WS«-CB. EEHJIliJ^i L-CB#ftffl3 
2. 76 8KHz*a®frP£2 0MHz©AT*a!S 
g^jgWca*. f&©JBtt*rCt>Hl.»U 

SiSSS* s @5S#B. ff3©ffl*JlKISit#S^S' :5 * 

[005 5] ±2©J:9tt«WEKJ:n«. 1 IK 

K£0T:«,»5S^a^7V^9 s /<'fy-3. 9. 7© 

L,t<<>£fc#. 1 «l©*aiBIH ! -i 1 «®©P L L I 
C©^£*>#-C«»©B^*^* SC t * J " C *' 

-^-T^g©**^/^©^^**^--"^*. 

[0 0 5 6] CS6S6«2) H4ttlll*B2e«©l6WK 
«t>*PLL«§BK>JWB»^-^*'^**' C™*- 
g|«WlSB»©«^n^^^i'f s 'Wy-3. 9. 7 
©#J§$ScM. N. X^SEUcfeCTiS. C©r-7 
;U-CB. PLL ©Si? t & 5*S18tt?©Hi8aK4 2 4 

SSKB3 6MHz*6 1 4 OMHz*-Cffltllft«ffl 

©ji^ ; &m*-ra«ccb/cf—7'^-c*a 0 

0 . **M0W>«J»& PLL©^o^7 y/ufv< 
W y-©#JI»PWy fcjSK & SffiB©fiE&©^&& 

#hj:*j s -a- &<f* 5 -c * -5 fe ©"? & a . 

[00 5 7] -«?9<!:L-C6 6. 6MHz©S«3»*U* 

^ i± sateojasaKwaa* t *jysiw-©aHR©tt:& 

^SHU - *"*. 03^*) 66. 6MHz©da^)Jl^B. 

aaHRM^SO. SI. S2. ssmen" 
L" . " L" . " L" . " H" ©7FUX*sjg«nS. 
C©^ttJ^ja^i* H B B MSihF©Jl^©tt- 
WSSB2. 7 5«ft«CS. 68. 6MHz*2. 75 
■CSHnB 24. 24MHzittOC n***a^iHF-KS 
3R3*iSJS«a£tt*. 6Lh©«KWWfiT*e:fc-C 
6 6. 6MHzm^. 
[005 8] CC-CP3D6 6. 6 MH z *Htfj3 
Silt. 3 3. 3MHzCD* B B a iiSil^t51^il-t 



(8) 



2£ATiSSiH L J:'3. 3><>»XOW'77^4W 

&ATMW}*<Di5#£'o%:mK.mm.-T:i*z>. fetch, s 
tt«-fte>£<,»©-c[Eg#*s. s/cS*j^M©ATis 

jfc^tt*-.^- h->^M©AT^Si ; ftCJt^-CC I ffi 
(i"JX$W>f-^) fe®<- IBW<>. 3# 

Ac»m»Rff«SA. c©<fc 5 cc-r s c i -c*ataiHF 
sasttcB. «±© j: ^ ftja* ofcssa** 2 4 

*627MHzi L>c#. C ©Jl&SfcSSB tt. SttK"© 

[0 05 91 5 6K7* B B B M1^©Ji$£&*&;^*X?I 
». *a©fGBtt*fIg. OTSIS. i^^^i. 20 

> ^Xg«»©SXg©SiSa»BI««* - x » > ^x 
m+ 1 6 0 0 0 p p m. mmXM- 9 0 0 0 p p m. m 
®!MIg-7000ppmi1-5£. -^lt+16 
000/-i6000ppm"C*S. o£ DTkHSSiH 1 
KB. x 9 T-ytrxmWi 3 2 0 0 0 p p m©jai£ifc!8 
^S*J»S^«:ft5. 3 2 0 0 0 p p m©J^&a«. 2 

§3* S©"C 2 4 *» 6 2 7 M H z T? « 4 ^Sl* £ C £ * s t? 
#5. chit *i©KE«»r. ifgXfI*T?fflliMb 30 

ySfrcnmSM&Z 1>"C 2 4*627MHz £-C©ffig 

©jsam©*j^*#^** ci *^*** c ® 4 

«B©**Jttt. »K«bh5fc». «E«ft«Kl/ttC» 
^1-,? b"Cfe< C t*i-Ct?S/c», «£*©*JW6®S 
UttWCtt. -fHi Itl -y ?>^XS«P5+ 16 0 0 

o/-i 8oooppm©jaaas*aato*:©^4* 
a©*a>tittofc*«. jm»uh»«*»** 40 
7jc B B a M-©«^«H«:^% < xmts. 
[0060]* fc*SU6WI©«fc 5 K. 1 6 aSi©3te8S[ 

tf. HBJBHB*f- : ™'* J,K » u <Hflc 
-rnB. «*£*>#S*alI«l*-tt2 4~2 7MHz«fc 
•5 # < r # Sfctf). 1 ««*filtKtt * * I- » 47 ^ T 
*></cW-CfeJ:<frS. 

gtEgs-cftt*. o» a*^t)i±**aji«hf-* 5 0 50 
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©- 7 0 0 0 p p mfcWTJi&ifc©^^**^* S 

«t»)3Ws©anixa*a»fc«tc5-cxh9*i/ 



[006 2] «fc 5 &aU£K«fcntf. aaaSHffi^ 
-^•;W0»g»©aR. -5iDPLL©ya«7^ 

*-©#Hai*aJstt-*-©H*®©**^"»*. 
■c. ffiK©HtfjJS*S*H«rc*S. 
[006 3] CIHMI3) B5tt. H*a3B«©»» 
Kfcfo* P L L«SS©Hiffl»f ! -^l^aJC&ffi©- 

[ 0 0 6 4 ] H 1 tSW4 Uc&ti^a * * 

•CfcD. PLL ICf^21©^!> F £ T -f 7 > F 

352 2 (ommzm*) mtsWM<o 0 - Fi&^a* v a +-# 

[0 06 5}*S9S«t«. PLUD^P^v^f 
jU y-©^H»*a»tr*i6T-B. F 2 3 . 2 
4. 2 5. 26iltPLLIC?^'2 1±«:IiP> 
Ktt^7 7^3titU5te6 t " H" 

i/£ LttWV D D tC&iftS n£> 'J-K7 1/-AK7-f 

F2 3. 24. 2 5. 2 6K" H" L" 

»JMHtoW«*. SgBfcfl©.'^ Ftt^77^h 

[0066] ±SE©<fc 5 ttflUffiK ititf . tB#Hj£&£ 
9 -f +- < > y«c * 0 rt SPS^ l> * 5 ©^ . 

S. 

[ 0 0 6 7 ] ±iBSWWC«, ■7-f-t'-^>'5 r -/>i / © 

•C. /t 9 F23. 2 4. 2 5. 2 6 jM»M-*>< 

fc" H" Xtt. " L" u^;UA^-C#i©-ci^1i©am 

[0 0 6 8] C^t«W4DiaB (a) . ( b ) tt. »* 
314i2i£©^HJ«:^to^ P L L»fi«©H«»^— ^ 
©5SD?^S©-*6SW!^*> 

[00691 01 -ClftHJ?: Lfc^Sg^n „ >? ZSMcP 
LL I C3-y7-37 t7kikim* 36 Zm-V-XftK 



(9) W8-8740 
Wil^©«W*«WW-*. STOOP LL#6S!3§*C 1. S2, S3Sl^t H KUfcf. 

i£rr-r^-. 10 

Sir ri£ r^ so - ^suasrsssE 

U " L" " L" " H" . " H" <Di#6 6MH z 50 £4>-Ct£„ 
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[007 9] ta-Xttl C±KBJ£-CS *«WCtt 

[00 8 0) *fc*«WlrB. r=>-y-H88-N" 
L" ^;K7>m^A^T5fc&«:. t 

[00 8 1 1 Jb^©«k 9tt«W£K«l:n«. 
BR*t5t*-X*. SS«:«lKr-C*. &8tf§©s£i£ 

B. E^i£3FC©KffiS*.*T«Kfc9. BP«F«ca-!f- 
[0 0 8 2] CH««6) H9». »*a9B3K®* 1 ' 8 

[0 0 8 3] SOOT'a^^f^^-C^y 
U>X^M^-> 7^F'<7*^^- 79 h 

(JSlTPROMiR-J-) 5 1T40. t>-X5 2tS 
«WtPROM5 1K-»>tM!tt4. P ROM 5 1 

[OO8 4]0f5E©JSil!»*ai*"*" SJ:9K - fc»-X 
5 2 £^»f LT 7'n v A 9~<D»JSmM 

[0085] ifcJI©t»-X©Wt*SitTB. P 
LL I Cfj^lOta-XWMCU-f-tW^ 

[0 0 8 6] PRO MB. b»-X*<f7eiWefe. - 

[0087] Ja£©<£ 5 SctHlSK: <fcft«\ iH^JIi!^© 40 

[00 8 8] CJOMmHlOtt. »#!10B«© 

[ 0 0 8 9 ] P LL I CRD^^Htt^rtiSL/t^JJi 
t-jUF^^-ye !J;Drtgi5©PLLICK9'fi' 
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5. *fcy.-FWFB 2iSiJ{CrtSi5©PLL ICK7^ 

«EEfllitt*f6 4#*a. 
[0 09 0] WKTSt »-X«:jMW-5fc»©?*-* 
^A^TSr-^A^S^S^-^ltoiU 
Et]Snffi*6 4KmE£EMLTt^~X£^KT£>. t 
a-XWIW*? 5 8 3 Stf WEEPftSfi^ B 4 

[0091] fi£*©*s*JB»-c«. i-tf-^eax 
^-*>-f-f yy. Jkam&w&m. wo*-** 

Oft Wft«tt fc- LfrL. *P 
LL^S-CB. f»PLL I C**ftl!tt*©^S* 
U SHIS*-* F'" 5 •> y - Hfiff©^ » ^* 

U^*-C^L-Cfc<„ tl^ta- !f-^e»©?£^:A s A-5 

X©f<tb<3K:. PROM%»>. CCPROMKf-f 

^^tcLwsfc*. ®wwr^-if — .©ffi**-r 

[0 0 9 3] CJHMI8) HI IB. I*** 0 
««K**>6PLL«W©]B«»*«5&i"*»«tt^ 



a. 

[00 94] PROM 7 IB. r 3- 7 2 KJ: 9 . 
^Sn^FUX©^-**?^^^^^ # 

[0 0 9 5] 3 0©yriy5-7^1/f^-f^- ('J7r 
U>X^<-f*-. 79 h 

-J? Y?>UZ-) ©*JlSSc*PROM7 l ©?=-*«: 
.fcOWWi"*. PROMTlicBf^n^^^f 

(C-^to-B-C^'P^v^Jl/^^^-©^^- 7 1 - 
^A^^SiOA^L-CfBttS-t**. PROMtL 

tit -»tt&*»?fi£* 4?*msmik*4-t* <= 

^-X^^TCfcJ^U PLLICO^*^* 
[0 09 6] ±5fi©J:-9ft««KJ:ntf. PLLj&SH 
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[0 09 7 ] CS»*9}H5«:J:0. H*3U6E« 

[0098] PLLIC2 1±©T^ 1-7:7 M*-7 
(KTOE«tBiET) SrilfW"*^ F 2 8 

i. a$ov<-f«» (WTST^iie-r) «bjiws 

/S? F2 9^V-K4ffiT3 0{C7^-t'-**>7 ; -f 

ntrus. 1 

[0 09 9 ] O E«*«HRr*'< » F 2 8 i S T^SE 
«HWS'<» F 2 9 **P LL I C 2 1 ±T-i2^K:I5g 
3irCt>S?e&. E%h1P--fi<D^*-> F*-*©y-F 

jO/tj K*-*oy-F4S : f-3 0«:'7-f + -#>f ! -f 

/<-fMB4«Sl/fc»« (WTSTZflMBiifff ) 
f)tHfCi*t$5. I12B, OEtStS. ST«fB. 
ST Z«»*»WJ - Sft:*0«ttHr*4. 

[oioo] o E^i«> *&wm*<omm&t p : 
few a»fi^x h -ciass©* a » f Btfj*±«>-c*» 

[0101] *fc3Hr»<-f«*£tt. *AW8tt*©» 
fi@B4PLL@B*fM:tt«KU flWW**afcl>3 
* a*48T-*" "L" Xtt" H" u^tcHSi-*«« 

[0 10 2] STZSffitt. ±lS2o©i£fi6£tS-SU 
*SJilll*©*ISIi!Si P L LBB*ff±ttBK 

waters en». =i> 

[0103] c mmm 9 ) 2 0 iea<D9tmsi# 

W5. 

[0 104]fri£b/cST8lfig. STZatBKBBU P 
L L H8§©iSJ?ft-5§ i t/X.3 2 K H z © J: 9 

U & * JdSS* 5 ^*^ S * r Ct$£5m#*P 8£fc#©B# 

TiR STZ«W©JIB»8W«aBW«WIB*fi«8< 
S. ffi. 32KHz©J:5 ttffit»E«»-Cttf6SI!S* 

*f¥S*-C*l»T *>«««»»** «*A«at-c»t»*s 

T, STZStt©**^'*- ffefeti&C*. 
[0 10 5] CH»Wl0)iai 3»«««2 3I3«© 
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PLLlIS§©LPF?:«fS-r2.3>-7 = >l7— iL-r I C 

^©as&sr&s! b?cmmm-c*> *> . -ius« t u-t ? 

[0106]PLLICfv78 l#y45>F«82 
Kv9> I- 3*1**9. PLLIC?-^81©^-; 
h'i7W^>FgP8 2©^H*ffi f 3Hti'^© I J-FS 

S6-?8 3SO : ^--'7'n>7 ; >1f-8 4fe , J- F^8 5 
fCg^LTfe 0 JULh*««i*-^ FttWt £ 0 F 

[0 107] PLLI3SS©LPF ©£*«:. -fiSWiC^ 

&< tfcsip f a±.<o&m#&&-c . ic±mi 

, : CIC©att*«<tt-9-CUS5 9. *C-CLP.F©S 

S£^&5 c -7 73>r>-9---Ki/rPLL i ct*» 9 a 

0. M£=J* YZTtf hixi>. 
[0 10 81X. PLLIalSS-Cli. ffl*H«»©«9>6«f 

r. ^aLPF©^*^**'-^******* 

[0109] #HMffi|-Ctt L P F ©Sfi*?" ? ^3>r 

[0110] ±^©d: 9 4»BEK J:*i«. LPF ©fit fi£ 
£ I C7l-S15©SffiX-^©^HA 5 Sg^SB D D a^M* 

•S. 

[0111] CHite^l 1 1) B 1 4 ( a > . ( b ) Brt 
JRS 2 8 IB«S© P L L#aSS£-fe 5 5 v Z^v *- 
5tt*l,fc»£<DiWWC**. HI 4 (a) 

.y*±*6JUfcBr*»). 014 (b) b^»*— 

[0 1 12]-fe7iv?IS9.1±KPLLIC92R 

0*jhm^9 3#v*>i-s*vct.»4. s^klpf 

«. J6!n9 4. 9 5t. 3>?>t9 6TM§n^> 
40 4. !6!a9 4. .9 5ttBIBflB8rc. aV^Vtf-Q B«. 

-^SS9 1±CCS«{*9 8*«S9 9"C«S^ 

[0 1 1 3] *«Mlr©LPF«. PLLlilS§©LP 

015(a). ( b ) tC7S1-<fc 5 KaVfVltt. «« 

«grtK-»«K:jgiaE-r* 5. X. 3>r>^©^(I 1 l« 
g4lCO^f-i?l0 1 i«ia**KJ:0^»*— y 

50 ©/h^kAS^Jtl-C. EK. ?HJ7 5^I««^ 



• 
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[0114) _b&© <t 5 tet**«: . L P F ©SSt 

-C. PLL 1 C&'hMitVZ I C ; S:^ffitC"C*-£>-t K: ''' , ' 
? V - S?*>J^fc l> fcPL LfSfi£**3i"? £ 
. [01151 CJ856W1 23 SI 4 (a) . <b)KJ: 
9 . ff5#B 1 5 fEsS© P L L^JgSdS^^ffi^^-r 

[0116]PLL»it PLL1C92^> 10 
[0 117] PLL IC9 2ttRK7-ft-#>f^ 

afgnx *affiafr*>*9 3^^>huii 

u *©«#><-*-ra. c^-rn«. pllic£* 
iUstt^itsa^b^^sKiass-iir. a»©« 20 

[0 1 1 8] HifiW-CB. fe7i»M^-^©PL 

[0 119] Jda5©«fc^ttflH«*. *SS^J2t?SS 

9! L fc*JSO PLL I Ct 1 30 

[0 12 0] US«Wl3DEI16tt»#*2 9S2tt© 

5. pll m&ommm^ t u z>*&w&& 1 1 1 k 

at" JttaWiOATJHbT*^^^-*- 1 1 2 
<M§ji&ta 1134 F W>«fc 1 1 4S^- l« 
1 1 6. FU^>^tl 1 5K«fc'9*SigB**«*»>t 

[0121] — Wil/-Cffl*ja*tt#50MHz©PL 
LSS&S***-^*^ a4<tn2 5MHz©*^«l 
*4a««© 2 4(C cfc 0 ffl#C * 5 

©jgj|8£©«&-3*K<fc9. 5 0MHz«:StLtSSS 

KMfcS W**** 
*J5 0MHz«fcO*^»^». *-l-fM***<-r6 
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E«IS**5 OMH z «fc 0 feflB^WSKlW- hg**^ 

t S OMH zK^rtrtiMftJWtB***. ^S»* 2 
Sfg© P L LISiIS©*£. PLL ©S*£<1 ^© 2 5 M 

[0 1 2 2 ] CCT. TKafitt^-OSaSSRSTCtt, * 

tig©gS£^fc;*tf:fct§£©J§&£fc©^ksw:. 

&JSBHR©* uSKtt 

K#8^tt39C*-'<-l-->*fi«fc , 3 9(8 
©SaaSSWbPS&tl*. S&K*-- »<-h->©«l 

©fl'WBH*tt^fc^^* (D ** rC ®' aii * lt u£ 5 

tt. *93SI*C*5. m«. 3 
@Sg-c5 OMHzffl^©*^- 13CC16. SMHz^ 
3 ;X©8 3. 3MHz«btLS^H^^ 
[0 12 3]^I4lttt. h.;-7-3>fVf- 

[0124] C«JWil4)H17tfflt»-Cll«a3 2 

EK©ja^£*>#ia»©fc*©£* K -- i c±©sa 

[0 1 25] g*©||tt**ft:ttHC=i 

>r 1 1 7*5 1 o«±* 9 . -e-n-ena* h 5 >y 

P L LSKoaSMI^OHftSt* 6*>«ii«»fc* 
©7 s -**. ^-SA^&S^l 2 04>6>*';i 19^ 

«*atr. y*y 1 1 9©f*-*w6c-c. tir^ 

^>U--1 17 C©»^. ffiR©3>^ 

[0 12 8]C®»6. ICi©gtTb^5ffl^t* 
SttSliisKHi-i - **:*. I C©flB«*»**<&9 I 

Atsjaantftotfe. yhstts«©3>^>*-^ 

[0 1 2 7 ] ±xE©«fc^tt : »R£K«fc^«. 
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fi-CSBK*-^- h ->«©*WK*6iSS*s£8i-C* 
S. 

[0 12 8] CKatflll 5) HI 8 «#33 
5 ISsE© P L LBB©»Mt*«>jraa© ° *>#£#© 

[0129] 'oJg®S.#J t- F 1 2 1 ttEflttHEK <fc 

9«Mtt#gEfb-r**-f*-F-c*a. ^©/c*c©°j 

5. ctitt«E«ai*fi«S5 (KTVCXOtKT) 

SagJS««*«fflW»l^ -£©iai<I#£PLL©g 
JM»iO-CJW»*W»l/-C««»6. C©7tS>P!D*- 

*^3*T*ft4iBftHtfJt/C<,»SVCXOJ:9 

«»»D««PLLrw*i/cuavcxo<D**«. . 

Sgfc©§5H *J£ < * * C t * *. 
[0 1 3 0] ±5E©<fc^ft^KJ:n«. PL LESS© 

^wg-^KHaaBSEw**^. PLLHWtrjwm** 
«o-ct»*©-c. *-;w->s©JS««*Htfrr3 
vcxo#ngi-c#£. 

[0 13 1] C^StSWl 6) SI 9tt. it*S3 6IBi? 

©*fljm»©fiiwa*»JM«HBR 1 2 3 tmm 
@h i 2 2 kj: »)iw»o. iSKK»o"c3cSi/fcfl«aR. 

[0132] SS^aj0K«:<fc OJg!H©SS©^ai*?T 

^ttjns§*e>^f>nfcs^©7 r -^^s^^' 5 ^^ 
«y^*-.F^oamw8E«wiy-c. as©^.fc«c«j: 
sjssaa©^{t£ffli;is. 

[0133] wjsaaR»aw©aus»tt*» 

4C J: 0 . ^H©SK«: <fc <3 *fiia^ W©Ji«S«**l 
[0 1 3 4] Jbj*©* 9 fi»CJfc4W 

[0 13 5] 

2, 3. 4. 5. 6. 7. 
8. 9. 10. 11. 12. 13. 1 4SB«S©f69iKJ: 

ftt**aiitt?-©fase^*p l L©si?m^i L-r/a 

[0 13 6] 8 6K*-/t-|--:/»fi*»siWMft»fl 
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[ 0 1 3 7 ] *fc, PLL«B, *S»fi*S*« 

s. 

l0 [0 13BJ36KPLLICB3>e»-**tr« 

C©^;^??©^?:^^"? 18>S©PLL 1 
r«fl?c* * i t» 5 * . 

[0 13 9] S.fc«cW;&JS^tt7 4+--#>* s -*> 

[0140] s6cca*s»»*a5Be"i"*^-**** 

jity*-C«PI-©^JiS<t USi5fc»^*tOJ:9 
[0141] S %lcJ>&U&&&WJ:*M 1 WiM-f-&mt> 

[0 142] 6. 1 7. 1 8. 1 9. 20. 2 

1. 2 2Ett©*9l«:«Mitt. P]B$KOEtitg£ST<g 
t££SiKTSJ:£«:J:9. trfcKStZ««i©iStRfc-C 
30 * 5 il» 5 

[0 14 3] *fcST«fi8iSTZ«tt3B««rC*>. % 

^rSI-C * S <t t > 5 Sft** S . 
[0 144]'»3JSB2 3. 2 4. 2 5i5ffi©#69I«:J:ft 
tf L P F «MW* ? » :/8Hi.K«* S C t 
CC«fc K> tttfJJWWCJCCT LP F ©^S©§£Jg* 5 ^K: 

40 [0145] 3 6K*aaHW-iPLLICt*tcLP 
Y<D^-"J 1 ^ » fr-SMfc 1/fcC t K «fc 9 . 

[0 1 46] 1113312 6. 27. 2 8ffitS©IM8KJ:n 
tfLPF*«W6f*3IW*. 

MUb^/tA, PLLICiKffOiitafia** 
[0147] W&* 1 5B«©»9!«: **naWW«C*to 

n-57K B B H isstti>tiPLL i c »®s*-c 

50 HiftttifflS^tt* 1 ^. WiSSWW*^^*. *©fe 
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tb. PLL I c©»sa©fii5S*«^*^*?** 1 * o " c 

t. Hi«aBtXu©ttt»PLLI6SS*»^-C**. 
[0148]»«3929. 30. 3 1. 32. 33. 3 
4l5m©#S^K<£ft#g#^^©*B B aiISiJ?£ffli<>-c 

[0149] ff^3 5Ett©*W«:J:n««fia©ft 10 
«gjt*i1-as*>&©«EEiWWKJ: D^SWSC t-CV C 
XO£#J£-r-2»Ci#-C#. PLL^IHUtffiAM 

-v-vsovcxofc-cfrsi^sa&s**"*-*. 

[0150] ft*^3 6BB«©»«K *h««MW)Jl 

[SI] ##HH©P L LI&SB©-*3teW*>K"*" p L L 
IsiSS^a *0. _ 20 

[0 2] jMSHOPLLjaWC-WWI*^**!! 

[B 3 ] *R9!©P L L!HHW>-SaWI***-atfJfl 

[04] ^MawPLLjaMKD-WMI*^*** 

[05] *«38©P L L»SS©-*5SW*^«3S 
0. 

[06] [a] *JfcW©PLLjSHK>-*ltffl*w 
[ b ] *fffl<DP L L&M%<0—98fcW* 7 x'?&®- 

m. 

[0 7 ] #IS9J©P L LHSa8©-^t6W%zrf*"ttttJH 

[0 8 ] #2£HJ©P L L^JiS©-*ife^*^St6^ 
*0. 

[0 9 ] ##693© P L L#£M§©— £&6.&t ! £n<fW&'7 
p ? ^0. 

[010] *^I8©PLL^S©— Sa6«*^"^**® 
0. 

[sin ^w©pll^bs©— *»«*i«-ra« 

:/a?^0. 

[012] ^^©PLL«W©H«fc«'*w-r«IB 

[013] #?PJ©P L L*SB©— ^KW*'*'*-*^ 
0. 

[014] [a] *«?8©PLLI6fiS©-^ftW* 
[ b ] ^^©p L L^^S©-^W*^-r«ji 
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[015] [ a ] #fS$©P L LfSJIll©-*^^ 

[ b ] #fS?J© P L L^K©-IiW^^tii§ 
0. 

[016] *»?8©P LLfais©-^tfiffi*^-r*fi 

@S§0. 

[017] $#SHJ©P L L^iS©-*iSWI^"3'^ 
@3§0. 

[018] $#£38© P L L^IS©- ^fiSfll^TflM 
®g80. 

[019] *¥&5i<DP LL^SO- Wttfl^-ffSiS 
0380. 

[02 0] fBlKDaWtw-r/nj^H. 
[02 1] 86*©B»B**"J"^a -^1. 
[022] fi£*©S9S *w-«MB^a * *0. 
[023] *H B B^!iIiIS§©^ttStn=£7n1-#140. 

1 rtcllSlfr? 



3 

4 fitBit^S 

5 v-rtzb 4>\s$ 

6 1EMP1S 

7 7-)h^t-f^f- 

9 7 -f - f * 
1 0 f-a-it- 

ii 

12 PLL I C 

1 3 SOS? 

14 SIS? 

15 S2S? 

16 S3S? 

2 1 PLLICf-^ 
2 2 T?r7>FSB 

2 3.2 4.2 5.2 6 ^ f F 

2 7 Bcf&7 -i > 

2 8 OEafflBSaMR-rS^' F 

2 9 ST«ffi*aWW&'f» F 

3 0 'J - FS? 
3 1 /s^-!;--^ 
3 2 S0^ 

3 3 SIS? 

34 S2S? 

3 5 S 3S? 

3 6 *ftS«hP 

3 7 PLLICfv^ 

4 1 SOS? 
4 2 SIS? 

J 4 3 S2S? 



• 
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44 S3S=P 
4 5 -f-a-V- 

4 6 7";vr v y'MK 

47 ta-X 

5 1 PROM 
52 fc»-* 

5 3 <?-2?<H&rf 

5 4 HI£EP«?- 

6 1 »B*-*F /< » 4r - t? 
6 2 'J - FMHP 

6 3 ^-^A^S^F 

6 4 nEEntn^ 

7 1 P ROM 
7 2 

7 3 r — ZKfiffifr 
81 PLLIC^^ 

8 2 T-f9>F» 
8 3 jWMHBi* 

8 4 f^3>7 , >K'- 

8 5 'J — Fig* 

9 1 fe7;5 £2S#z 
92 PLL I C 

9 3 fcBStttt 

9 4.95 

9 6 3 Vf^U" 



*97 

9 8 s§m* 



100 
1 0 1 
1 1 1 
1 1 2 
1 1 3 
1 1 4 
io 115 
1 1 6 



1 1 7 
1 1 8 
1 1 9 
1 2 0 
1 2 1 
122 

1 2 3 
20 1 

20 20 2 

2 0 3 
2 0 4 
205 
20 6 

* 2 10 



CPUS'? h 
HDDa-» h 

ft-?" 
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o$mm mf^rn 1 1 £© 2 ©»5ek «t 

»frH] ¥fi£l 3^6^2 9 B (2 00 1. 6. 2 9) 

I^H«4] #13^8-8 74 0 

^HBl ¥fi£8^1^1 2H (1 996. 1. 1 2) 

' WHS) <2f^l i HZ^fi8 - 8-8 

:tt»*] M¥T-9 40 2 2 

:s^fF^sm7)s] 

H03L 7A8 

C06F 1/04 
1/08 

H03B 5/32 
[F 1 ] 

H03L 7/18 Z 

C06F 1/04 A 

H03B 5/32 D 

G06F 1/04 320 A 



[gaiB]¥J?R I 2^5^150 (2000. 5. 1 
9I8W 

PLL?SJISfcJ:t/PLL#^g©lS 

[ffliESffi) 
[^i^f*©®^! 

tSMfTJPLL (Phase LockedLoo 

ffiS*l*PLL«»«Ci»l»-C. 

#miT-5PLL^IiS. 
(11*312) EttHftt. •neEEWWW-«M3* 

TTftfWSPLLEIKi**. PJ-^'-^-^KMASn 
-CfcO, $e.(C. |JEE«SIft-T-©l6fiH«»imlBP 



xmmtffi®M2*i Z> P L L^lSKfe^t, 

frie p l lssc^o ^77^^ -f y-©»«ftft 

TSPLLf&Iii,. 
[W*S3 ] M*a 1 *fc«2 Kfcfc»-C. MiBPLLi 

J&SWKP L LHSS© I C±K^i6SS*'! 9 b'tLXffi 

^©SWWcjKRWCcSKU P L LBKOttWHiS 
§. 

[IISBS4] «jJ813K*tl.»T:. HEHiSRaif^ F 
U-C. pLL0KOW*lijl!8tt*KS'*"** Si6fl,ilfc 

pllissb. 

[»3815)»*51*fc«2K*sl.>-C. BUlBPLLH 

s§© y 7 -7 w ©^•ja^'&siR-r ssst- 

*SWKP L L®S8© I CitC^jgmiSK^ ? Ft b"C(I 

* > <t o » y*wc*HJ s n-ci> s y - 

[»5WB6 1 HW01 5 Kfc^t. 1 oCjgjfflKBft't » 
FOJWWK J: o rtf 6 n* 2 o©Hi*^TS»«:fc^-C . 

1. oifr&l. l sweatc****^""^ 1 - 
^2S°7 ) 1 *fcW2 Kte^r. fflfiP LL@ 



^^rj?<Djrfg«caWJ3n-Cl»r. buIBPLLIhIB© 

i c <fcflrKBE«Htt**i5J— » ^-y«:t*Aa. swe 

*-4##jito#a*«*.fc***»^'*'* PLL * s 
s. 

TttifErSPI T.[51SS£. litBPl.liHHUO^P^^ 

gj<77^'j-Fj , > | )-j'^'^- miae^-gfcg 

IWB^n 5^7 -7 ^ >J - F 'J * 'J Kltiie-r- * 

t ■? 5 P L l.SSMI &PS&ggfe 
[IM0S1 0] 81*11 *fc»2tC*J^-C, H'JlHPLL 

^ y - f y * y K#js»*«*i&tr#a*fli 

[IMC9 1 1 1 1 0 «c*»l»'-C. • BUlBP L LESS© 

[n&g 1 2 ] Eggas^ Migg^aa^gmg 

*&3Hlil51Bfc. l|Bg^g%£g ^&I*gg&g^ 
1,-CiWrfaPl.LHBt. t ire?.PT.l.l51S8(D^P^7 

F^-> 'J -jit 'It. mr§B-7'a y^-^^'J - F*> V 

^*WKrsciti*atr4PLL»j8a©®i2. 
m. 

M*m 3] ll#*7*fcttl OKfctvc. 
-77*;uy- F*>»;-^*y-«. t^-xaAt"*£ 

St-r s p l l^is. 
[11401 1 4 ] It&l 1 *fc»2 k*ji»-c. wkewh 

t r i> p l l ^isn. 
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1 5 ] FF«itfhE&. l ifg-ffKtett^&gaig 
ti--5fS^13B«b. fr§B%fl|51ggg>^M(l^ ; g:giSfi2 <h 

£T 53t£#® if * P L L%MS©M1*^- 
[»*B1 6] Emfi»*£. ffl[I2E*6«l***aS3 

•essaiBBt. *i»SHBR©e**ttW*' stasia 

Bt*6tt*E«»SS«:fe«' 1 'C. SrtffifcfiSBOftft 
*#jt* i BJiS«:iJRlH;tJilB*'W -f > t "" * ^ 

g. 

[fi30H l 7 ] Hj£>S 1 6 Kijc»t. tifiB^JIIIlBSrf? 

»3«W^^'*IC±Kfi, ftrl22o© 

CC 9 V ^> -< > ft cfc 0 SlRKtcS^T C 
i*^iTSP_LL.^lli. 

ci»*3B i 8 ] n&s. 1 6 tcte^-c. mummmm^ 

#i 1/tttfWSP L LlSSt* 5 !-^'*—^^ 
Jro-CHiftJfcWaseSfK fiilBPLLIilBO^D^v 

[flWBB 1 9 1 1 6 CCte^-C. HBESSiiH 1 

<b. milBBMHBi. mrlB^Sll!S©^{t-^^«^<i 

A3 ntte0. 36iC. fjfBEE^tt^^Mja^i 
|gfBPLLI3SS©7'a^-7^;U^W^-®^ll^i 
K«fc-»"C«WbWWe8*l. IBEPLLiaK©^^ 

ffl*HBO«M^*ff it S* *^ * Afcff 
iE^^STKSSSJhF©^®©*^ 3 S C <h =&^® 

i-r^PLL^iis. 

S6^t. iWE»fi@Bi. «naia^iB©«S(i-^** 

iKio-caaafcwwesn. iuibpllihib©^^ 
«:U*s«5^a*«jtfc**i*«i-r*PLL#ag 



% 



m&m2 2 1 m&m2 o tc&t^r. BuwB^xsbk.ns 
S;iKiiaPLLi5i?S©7"ci^7-7^;i'^M 

^^jl^A-^-©^^^^. fi-Ogliieff 

$tf £^g£^fc*£#®£-<rSP LLSB. 

tirSfSSInlifS i . WEJfflHR©WMM*»M» ± 
L-CtbfW*PLLBKi*e»aSPLL«®S«:*Jl> 

-c. 

taf B P L L BBS© o - AX ^ -/ ;l> 5? - 
fSIBPLLHIK© I C9l%l<0&£,-&fcf&0. Cti^ftm 

—A ;,ir-t?K:SAS*rCl>5C <b*ittS<!:T-6 PLL 

[ff*S2 4] g|*S2 3«:*J«r»-C. MIBffm^KHF© 
^JliKSfciH!riBPLL|5I8S©^P« r -5-7^;l'7 r A-< # 
-C«tKJ:^tMW£Sn, UIBPLLIhI 

[ft*52 5 ] IfJfcJf 2 3 Ktel^T. MIBESigSihf © 

ofiilBEE?I!SIiJ^f£^^£^lR^~^ &M<DJ3& 
8. 

6 ] «*52 3 K*»l»r. BUlBA i> 
B, fe7 5 s^A^-^tNfe!), B«IBPLL[5IS§©a 

s?S«±«cJBdE IfcCi^SStitSPLL ft&S. 
Ctf*^2 7 ] IM?JI2 3CCfcl>T. mt^v'7-i> 
«. -1275 7^^^-^*9, BtflBPLLlHlSSCn 

S^MLJ:K»jSHfcCi*W«iT*PLL«W. 
[ft3fcB2 8 ] t#5j«I2 7 (Cfc^T. UlEgStR^©**- 

ro^ffiti, «EPLL©ic*j«frr*^y-i?-c** 

C <b £ "T S P L L 

#2>mi[n]SSi. frlB^[IIii8©#agfI^£g*§l{i^<!: 
UTttffiTSPLLBBi^-^fr-^KSASft 
■Cl»4PLL»J8»tt:*»lr>-C. 

T**at«itfc**«iktr6P l l&ss. 

[«#«3 0 ] !S*^2 9 CC*5t»T. BOfBEHJISiH 1 © 
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©DJHi^*a;&3tf*^£«*fc**^£-rSP 

[ff$S3 1 ] m#m2 9 CCb^T. lalBffmjgSlH 1 © 
^i^ifiStiBUiBP L L®m<OzfW7^7)\,7 : Ji-{ # 

Bc^oWv^f^-f £'-©?>/§$&£ jfi!RbT, s 

o|tfl2jE^!fxII)^©^}S^'«^*SW UT. ffi^©^jg 
S%a*3#S*R i £«*fc** i 8«i"J"5PLL»iS 
S. 

[H5ftS3 2 ] f|3}c^2 9CCtet,»-C. lulBoI^S^i 1 
«. S*yWT*SC£*#«<t-J-aPLL$yi8. 
[»*313 3] B^3 2tCfcl>t, «ES«TW© 

waif- * -iKttrs^ci y 7 ?^ >; - k y - 

y * - i. . B51BA » * - Aa«c|5ffi v'o ^7-7^' 

ju y - k * > >; - ^ * y - «: - £ - * « * ji tf^s % 

WtSCi^fitSPLLiaSi. 
[»*S3 4] 8|*3B3 3Ktol»-C, fjfB^'a ^5 
iUij-K^->y-y*y-tt. ta-XBAT. HiifB-r 

- # jA#ig^£«J»iTS c t z&a. 

itSPLL^SS. 

[fi^S3 5 3 8tsJBB2 9K*j(,»-C. fulB^SSIW. 

?jggi^t-ra5ci*Mi«PLLii 
«. 

[lf3^S3 6 ] lt*ffl.2 9(Ct5l>T. tWSSJWW. 
miT-5PLL^iS. 

[#giaiE3] 

[»IE*t*BBS] 0 0 15 
[IfiErtSl 

[00151 Ig*3l9 ©ffeHJIJ. FEmSlii)^^. B'JiBS 

LHg§©-7"ny7-7^-'U7 t A.Y y©agM±lig3-^§ 
r-»^§BmT^^p^^v^';- F^>y-^-^y 

^ - iiflBr- $ ^«#at?#^ ^ ^a y fr - «3tA3 

gtifePLLggsSffi^-c. BtrfB^g^v-y^-'W';- 
F^>>J->*'J«:B5fBf : -^- ; &S*iiA^m > bu 

C»iE>t*5IB*] 0 0 18 



[0018] m?m 1 2f2££©#£Hjtt. EESfBi6^<h. 



»W8-^7 4 0 . 

[«iBFfas®«] pa® 

[fSIE*«Ugg£] 0 02 1 

[002 1 ] 1 5iH*£<D#feBjtt , ffnagjH^. 



